Ihin\iii-ilitii\ i>l iIk' A'i'vk/ .S(<( /I'/ v i>l S. Aii^t, (2I)(U>), I24( II, I"? 'll. 



l-OSSIl. LIZARDS KKOM THK EARLY RLIOCENE 
HLUEF DOWNS LO('Al. I ALNA 



by Brian S. MArkNiiss' & Mark N. Hi rcMiNsofv’' 



Suiniiiiirv 

M VKM^ss, H. S. At 1 linniiNMis, M. N. (2(I(HI) I'AnvII liziirilv tioni tin' Hui'b f'ln’t'-'i'L' HliilT Downs l.ixal I iuina. 
/.iiiin li SiK S 124(1 1 , 17-2(1.21 M.n>.2000. 

Tlw li/:ifil liiiiiiii 111 Mil- bully I'lioCcno Ulull Downs l.otal r.'iuiui C(«lisisls ol mcnrih(?rs ol llu- riiiiiilu-s 
SciiitKliic, I iL'kkoniiliic, .Apamniiie ani.1 Varannluf. Ai k-asi ilnvi.- liviiiy ssiiwid laxa. /.yi i/iio Tili<inii 

M oil oiik'.\ .iiiij II monibs'i' ol Ills' itlUimi'ius i/mnii t>iiM|ilc.\, have been iUrnlifitil rroin ileiiiiiiy. iiiaxillaiy uiiil 
skull rooC i lenienls, Tlif pckkoiiijs uie ie|iiL-sciils'd by a iieiirly voinpls'io dcnUiiy. wlikli is kiilulively iclcrivd 
10 Iho living gs'inis Agamids are represenk'd by nmik'iiiilled ilL'iikuy remains. A giani var.inid. 

’Xh iitiliiniu s|i., wa, ills- only c.MiiKl lizal'il I'oiliul: oilier siiialls'i varaiiid remains were also leeovered. The 
uekkoiiid is llie liisl uiblished 1’lnH.cne record ol ihe T.mnly Ironi Ansliuliii Tlio laniiil. eoHsisliiig largely ol laxu 
wnli ilosi- phyleiie links lo llie modern li/iird Tauiia orcasicrn Ansliabn. is a (nrllier esaniple ol llie eMilniioiiary 
eonservmisni ol Aiisinili.in lieipeiologieal iissenit’lagcs sinee llie Miocene, 

Kiy Wimns; Plioeene. ltliiH' ITowiis l.oeal |•'anla. h/anls. Fgeivnu. Tiliiiiiii. / n/(i/«/iin\. 

'\li\{>uliiiiio. nu'iinids . 



Inlrodui'lion 

.Sriii.iiiiiilcs ,iiv pouily represeniod in llie Ausiralian 
lo.sMi ivaiid(Muliiarlk'R2. IWla.b, l‘«5, 1091). The 
I'evv records okler lhan Ihc K-T buuiuliiiv 
I barilioloinai IO 7 O 1 ale siispeel. as die groups lo 
which dicy were assigned (lAiligiianidac and 
PudaeTenirniiiies) are now llioughl lo bo non- 
s(.|iiainale 01 . al hcsl, (''T uiieertaiii alfiiniies. Moliuil' 
(IdS.si ivporied lhai vciTebrae oT a small lepidosaiir 
I possibly a sphciiodoniirl) had been I'oiind ni the 
Cietaeeoiis Toolelnic I'urmalion id Queensland. Some 
liagincnlaiy remains ol li/ards including a rjh 
(l•lannely A Rich lOSI). a humerus (Molnar IdSO) 
and an iiicompleie ma.xillaiy (or den(iirv) (Molnar 
I4R5) have yei lo lx.' Tully de.scritxd. A .supposed 
li/ard jaw rruiii (lie euily Cretaceous ninosaiir Cove 
has proven 10 he a I'ish \ STolnar & C/ecliiira I'bXIi. 

The eaiTiesI /kuMraluin 'I'crliarv lizaril ineiilhnieil in 
(hr lileratiire (based on a siibmillcd maiuisei i|d eilerl 
III «ii h !•! ill. 1991 ) IS I'rom ihe liocene l ingamurra 
Local I-aiiiia (Molnar |99|). Now published, iliis 
paper (dodlhelp <■/ ul. 1992) rcpoits no ll/ards. 
I hlpublislied dala do c'.isl lo iiidicale die presence id 
si|ii.imales al Ihe site iMNIl. peis. obs.i but ihc 
remains are al presenl, loo few and IragmeiUary lo 
reach eoiielusions regarding (heir relalionships lu (he 
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living raima. Ihe liisl eonlii'iiied record oC 
lacvriilians widi modern day counleipails comes 
Ironi Ihe Oligo-Mioceiie deposjis of ccniral Australia 
(SiiriOM i‘i ul. I9(i7 (ihis record is aelually ol a snake 
vertebra) (.see tsies I9S4) (Lstes |9S4; Pleilge 
I9H4). The Miocene limesloiie deposiis of (he 
Riversleigli area of noil h -western Queensland are 
known 10 eontaiii lossils of agamids. varanids. 
gekkoitids and scinieid.s (Archer t'l ul 19X9, 1991; 
Covaecvielt cl al. I‘b)(); Hulchiiisoii 19kl2; Shea lA 
HulehiitMin 1992). 

Pliocene records td li/aids include \ui’uiiiis sp 
inileiii. and lilii/uii sp, from ihe Ciirrainiilka l.oeal 
Kauna (Pledge lW2l, TilUfiiu sp. from VVellingloii 
Caves (Hand tl ill. I9.SSI, Mciiiilaiiiu sp. Ironi die 
(’hinehilla Local lauiia (licchi 197.2) and a li/ard 
from the Row Local Fauna iSkilbcck I9R(U. Archer 
(|97(i) icfioncd -an agamid and \iinaiii.\ sp, from die 
(rally Pliocene DliilT Downs Lucsil Fauna. A mimher 
of i)uii-.si.|ii;imaian laxa lus been previously ivpoiTcd 
Ironi diis kiuiia (.Aicltei l‘(7h, I0,S2; Unitholomai 
|h7H: Archer Dawson l‘)X2; Rich A: van lets 
19X2: Boles cC Mackness 1994; Mackiiess 199.2 a.b: 
Willi> & Mackness 1996; Thomson A; Mackness 
1999; Wroe & Mackness 19991. The pre.seiii papei 
describes ilu- li/ards identified to dale and diseus.ses 
die implicaiioiis bu pal.icoecology id the site aiul Ihe 
pallcrn of li/ard evokiiioii in Ausiialia. 

.Vlalcrials and .Vlefhods 

Fossil remanis of repliles weie ohiaincd ilimugh 
quarry ing or lltroiigh wet- sieving of sedimeiiis. 
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T Mil !■ 1. Metisitreinfiii (iiiiiil of dorxal .''MegiiKuiia icrti'lfnir u\'aiim Vuriiiius gigjiiitni‘> wruhrar Mcasiiirniciit.'! 
as defined in Meiltods^ Ran,tiC (mean ± standard deviatian}. Ihna far V. gigunioiis are (aken frani Smith i l'J7h) 
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^Specimens wore c.\'aininci.l using a Wild M.^Z slereo- 
inicroscopo with eyepiece niieidnioier and drawing 
mho. X-iay niicrnanaly.sis was carried oiil using a 
•IliCJL .ISM .tS scanning electron microscope anil 
energy disfiersise X-my detector. Temniiulogy lur 
hones Idllow s Kenner ( ly.Sh). 

A/easitivtaeiUs 

Measmcnients made using verniei calipers 
accnraic to 0.0.5 mm arc summarised below and 
liirgely follow Smith (1070). Statistical analysis of 
these mcasiireinents i.s provided in Tables 1 & 2. 

VhKiKHRM. l.iAtmi (PK-KOi - mcastiied as Ihe 
greatest distance iVoni the anlciior eilge I'f the 
pre/ygapophysis lo the po.stcriov cilge n| tlie 
posl/ygapophysis. 

Pm Z'inAf’or’iivsi.M Wirnii (PR-I’R) - measured us 
the greatest distance between the edges of ihe 
prezygapophyses. 

Pusi/.Ui'\mriiYNi.\i. Wimn (PO-PO) - nioasiircd 
as ilie greatest distance between the edges of the 
pnst/ygajiophyses. 

CtiNTKUM .VIiNiMi'M Wimn (BW)- measured a.s die 
smallest distance across the eentruin. 

t^lND^■|.^n Wimn (('W) .measured as the gretUesi 
dislanee between the condyle. 

Abhreviaiions foi specimen lunnbers: QM P, 
Queensland Mnsenm fossil luiinbei.s; SA.VIA, .Smith 
Aiisiralian Mirseum. Adelaide; AR. fJnisersity nt 
New .Smith Wales Research Collceiion. Site 
loealiiies are listed in Arehei & Wade (1076) and 
Viaekiiess (nnpiib. ). 



Systematies 

|-iiinily Geldvonidae (iray, 182.5 
Siihfaniily Gekkoninae Underwood. I‘).54 



cf. ! Iclemnalitt sp, (Gruv. 1845) 

(FIG, I A) 

Matcriiil c.xotnined' A single neiiily complete left 
deniary (QM F236.55) from FVS Site. 

Cluirariers 

Gekkonid dentition is diaraeierised as ismloni wiili 
a large nnmher of cylindrical, pointed Icelli conlined 
to Ihe marginal bones (Fdmund I‘.i60). .Siimida X 
Muiphv ( 1087) have amended this by reporting that 
gckkonoids typically have bicuspid lotilh crowns, ihc 
cusps being separated by an apical groove, 
Alloeaiion of iltis specimen to Uetertmalia is 
jiisiilietl below. 

Desniptiaii 

The specimen is an almost eoinplcle left dentary, 
eoniplele anterior to die level of Ihc posterior end of 
the tooth row and retaining most of the angular 
process. There are .56 teeth or tooth loci. The jaw is 
relatively slender ami curves mesial ly at about the 
level of the 18"' tooili. Meckels's groove is 
completely obliieralcd by derilmy overgrowth. The 
internal sejitum is not e.xposed by the splenial notch, 
which c,vlends anteriorly to the level of the 2‘i)'"iouih. 










Fossil. LIZARDS FROM THF BLIIFF DOWNS LOCAl. FAUNA 




Fin. 1(A). d - llcicmiioiio sp. QM F2.1655 k-fi dcnluiy, lingual. Scale bar = 2 mm .(B). Agamid indent. L)M F7S1 2 dentan. 
lingual. Seale bar = I mm, (C-F). '.‘Mciiiihwi/i sp. QM r'236S6. dorsal vertebra. (C’l. Lateral. iD). Antenor. (L). Dtirsal. 
(L). I’uslerior, Seale har = 20 mm. 
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T he lei'ili are dcliL.iio. sharply puimcil and weaUy 
hiriispiil. willi ii linyual uusp sel i'll hy a yroove and 
lyiiiL’ liiwiT ihun ihc apical cui.|i. There is liiili* 
\ariuinni in luulh side apart iVuiii a slight diiniiiutiun 
posteriorly. The dental .sukii.s is well demarcated h> 
a lingual paiapet. I.abially. the jaw bears I'onr 
Widely-spaced mental roramina. the moM posterior 
level with the 25''' tooih 

niimiisiiiits’ 

.law depili tat ihe level ulTltc posterior most tooth i. 
2 <i mm; length of looth row, 12 mm; height oi' 14"' 
tooih. 0.4 rniTi, 

Keiiiarks 

Ihe deiUiiiies of gekkoiiiits arc conservative’, 
making idcnlilicalion dil'l'iciilt. I’vgnpod.s have 
highly variable and speciali.scd giws (tluichinson 
1007), none of which strongly resembles itie 
specimen i.lcsciibed. Most of the larger 
carpi lodactj lines have distinctive, taivring imiln- 
loothcd (> 40) denlaries quite unlike this specimen, 
t lowevcr most diplodactyliiies and the .Ausinitian 
L'ckkoniuC-s have less specialised jaws which are 
supciTicially snnilar t't each other, OI the genera 
CNamined (all Australian gekkonnids cveept 
f‘st'iiil<iilit'i {i(kn lyin'! [-Kluu ihhii iytiiw). tlic most 
similar to QM js lUiL'mihiliu. At present, 

tins atinbiiiiun is based only on the combination of 
jaw proportions, tooth number and si/c; obicetive 
criteria for most gekkonicl jaws have still to be 
developed. 

Il,‘h'iiiiiniiii hinut'i (Gray. IH45) is a wide ranging 
compic.v ol at least two luse.vual sjiecics and 
numerous atl -female parlhenogenetic clones 
Vleniheis of the complex arc found throughout 
mainland Austnilia (Morii/. lOK.I; Moriiy c/id. lOKO) 
III a sariety ol habitats ranging from deserts to closed 
Idiv.si.s, llt'h'iiinniUi hiiiiii'i is nocturnal and tends on 
aithio)ioits (Uusiard iVUiS, 1070) The relationships 
ot (he two otliei species, // ,v/>(7cd (Kluge, 1dfi.t) ainl 
II pliiiiircps Storr. I0S7 to Ihe known chrornoMimc 
taces iiiul to each other are yet lo he clarified. 
I’eiiding the clariricalion of species boundaries, we 
can make no firmer allocation ol the fossil specimens 
ihan as a possible Ht'ieroiwiui spi'cics. 

I ossil gekkonids h.ive also been recorded I'rom (he 
(Juuteniary ol (Jiiiviisland (Archer Id7k) 

Family .Agamidae (jtay, 1^(27 

Limdeinlfied Material 
(FIG. IR) 

•Miilaiiil Two fragnieiitai y light 

item, tries, ilic symphysi.il region of Ihe jaw i(3m 



F2.4fi5p) RV.S site, the other (QM F7KI2). a partial 
dciiiary bearing ilic mid lo-rear .section of the tooth 
row from Main .Site. 

Clhinii icrs 

Agamul lepiilcs are distingnished by having a 
dentition combining one lo three anterior pleurodont 
icelli followed by acrodoni tecili. Other ,agamid 
realiircs are summarised by I’.stes ( FIS.^l. 

Dcsi ripUtm 

Both spccimeii.s are from relaiively moderaie-si/,cil 
individuals. 4'he partial right deiilary (QM F7MI2) 
bears seven .icmdonl teeth. The last implanted (oolli 
is followed by an empty locus. '1 be dentaiy is broken 
anteriorly at what is cstimared lo have been about the 
mid-point ot' the tooth row. 

The second specimen. (QM F2.h).5(ii, is the 
.syniphysial region of a right deniary. It heats two 
pleimxlonl (ootli loci (one tooth pre.sent. one absent i. 
followeil by five partly damagetl acroiloni teeth. 
Tliree e|osvly-s)iaeed mental foramina are I'tvserveil 
on the labial surfaee ol the specimen, the third being 
siluaiod hclow the first acioiloni looth. 

/Jfincn.'/i'/d 

law Iciiglli (QM F7SI2), 7,8 mm: tQM h2.?(i.5b). 
5 *4 mm. 

Remarks 

.Archei (107(1) suggested that Ihe small riehl 
deiuary ((^M F7812) was similtir to sonte species o) 
Ainpliihf/lnnix. Since that lime. Ihe genet n 
classilicatioii of Australian agailiids luis lieeii 
consider, ably rcvi.scil (e.g. SIoit 1082) and fiiillicr 
review of the phylogeny of the Ausmilian diag'.ms is 
likely (Gteer lOSO) Covaccvicb ci al. (1000) 
iileniiricil several problems in iileniil'ymg agamid 
remains and we I'olKiw iheii eaulion in not 
identifying these deniary I'r.iginenis past lamily 
level. 

Dragon li/.ords are dividetl into iliree lineage.s 
wiiltin Australia; the amphiboluroiiK {\ritsii 
Htiielimson & Donnellan lO'J.T, llypsiliini.s amt 
Phy.'ilpiidiliii.y. The ampliibolurids inhabit nearly all 
environments e.xce(ii wet forests iHiitebinson A 
Donnellan 100.^). /'/nw/gta/r/m.c occurs along .streams 
in a van'ely of h.iliiiats wlnle IlypPhinis is u'siiieted 
to closed canopy litrcsis iWilieii 10iJ,(). 

Fossil againicls have been recorded from the 
Qiiaicmary of Queensland (Bennett I87(i; .Archer 
I07K; Arclicrit Bvaysliaw 1078). New Simili Wales 
I Kyiler 1074; Dodson c/ 1 //. I^O.T Balme |v)0.>')aiiil 
South .Aiisirulia illalc A: Tindale 1041); Mope ct til 
1077, Smilh |07b. 1082; .Smith |0S2, Fledge 
lOOO), 
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Varimkl.u.' (iriiy, IK27 

!Mi"^Lilaniti sp. 

(r iOS'u’-F. 2A C) 

\'l(ii(‘ri(il t-.yiiwiiii'tl. Two isokiiod rervicul wrfchrui.' 
((.)VI l'’236S4) JIIY Silo, iQM 1-2.1233) Main Silo, 
sovtMi isolulod dorsal voriobrac ((jM H)I33. QM 
1-23234. OM F23235. QM |-2323d. QM l•23237) 
Main Siio; (QM l-232f-;S(i, QM f-’'232(-)S7) DM1. Silo 
and ooiidylo IrijiuioiiImOM r-’23f->HS). 

( Iniuitlci.s 

Mi'ijiiltiiiio is chaiaoicriscd. in part, by lunint: 
massive lhn|-aoio and Imnbar vi-rio.hrao wiih weakly 
dovelopetl /ygospheiies (absent m lypital \iiiviiii.\) 
as well as siivill depressed neural canals. The' adiill 
lee'ili ol Xti'HijItiiiiti are large and slighily ivenrved 
ilisially. The anierior jnliing erlge is rounded and 
senaicd disially. The posierior aiding edge is ihin. 
blade'dike and serrated along is entire lengili (Iteeln 
107.3.). 

DisrriptliHt 

The two isolalcd to.ssil eei-vieal vertebrae are 
sinnlar in overall morphology to llio.se Irom an exlanl 
\i//-(«?/« (While. 17001 (AR7MI) but are 

some 22')i larger. Both fossil vcrlcbrae lack neural 
spines but bear liypapophyses wi(h (he grooved, 
knob like estremilies cliaraclerislic of large si/eil 
varaiiids. The eoiyle is more robiisl and less riallened 
iliaii dial of (he extaiil species and the condyle is less 
ovale. Boih lhe.se feaiiires may he allonielrii' in 
nalurc, however. The dorsal veilebTuo are muci) more 
massive Ilian those of any cMant varanid. Tables I & 
2 summarise the mcasuivnicnis of the 'IMi'Hiihwiu 
verlebrae. flie iinimal represented was clearly larger 
ilian modern varanio countorparis such -as (he 
pcrcnlie Viiniinis pi^itnlcus with the largest dorsal 
vertebra being almost H)'/r larger than Ihose 
measurements supplied fur a peieiilic by Smith 
(I47(.|. 

Reiiuirks 

The a.ssigiimeiil of Ihe larger varanid vertebrae l(> 
Mt'fitiliwid is made on the basis ol eonveniion. 
\tinimi.s and are (he (wo genera 

ivcognised from Australia, but llie two are separated 
primarily on si/e. Fsles tldK3) doubts vviielher the 
two oughi lo be generieally distinct. i\'h:i>itlttiiiii 
Owen. Ibbd i--, tin- only .speeies eurrenily 
recognised and is signillcanlly larger Ilian all extinci 
anil CMant varaniils. laiige varanid verlebrae arc also 
known from the {’hniL'hilla Local Fauna (TIeclU 
l‘)7.s) and these along will) Ihose fiom HInff Downs 
ate curienlly lieing studied hy one of (he amliors 



(B.M.). Ileelil ( l‘)7.3i in his study of ,V/./u)un noieil 
that there seemed lo lu- fewei caudal and cervical 
vertebrae associated with i-i.-mains of Mctidldliiii 
i'oiii[)arcd with the expectation based on )ur<//ms. 
This suggested lo him Ih-al Mi'fialaniti may have luid 
a proportionally shorter neck and tail than extant 
vai-imids. No caudals have heeii recovered from the 
large varanid liom BliiH Dowiis. 

\<lnwiis sp, 

(FIG. 2D-.I) 

Muhriul i’ until Ill'll: Isolalcd doisal vcrtchrac (DM 
F7774. QM F2323«. QM Main Site: (QM 

F23b83) HVS .Site: isolalcd caudal vertebrae (t)M 
t-'7777. QM Fdl3l) Main Site; (QM F23bSI, QM 
F23bS2) HVS Site: and isolated iccih t(.)M F2368.S). 

Cliiinifi<r\ 

Varaniils arc recognised by having vertebrae 
i tliuacierised by ohliijne eondyle-coiylar 
arlieulalions, particularly in the Ihoracic anil lumbai 
region with the vcrichral cenira eonsiricied unlerior 
10 the condyles. The bases ol the teeth are expandeil 
and seiilpluied with fihe vertical fluting (Fejervary 
K>3.''; McDowell iV Bogcrl l‘).S4; Riitnei IdStS. 
HoftMctlcr (t (iusc Idh'); Ileelil 14731. 

Ih<xtrii!li/iii 

The tiorsal venehrae show eharacicrisiic varanid 
moipliology and with a range of ecnira lengths 
( I able 3) which iiulicale a medium -si/.ed goaiina 
such as Wininn.'i ^nuhlii ((iruy. I838l. 



I'Mii 1- 3. Xfi'iisiimm'iih Iiudii i>l ft'inni "I in'.\il vommih 
(//({/ Varaiius viuius { \H7h-lt i 
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Ke marks 



Given dial ihere appciirs to he a narrovv range ol 
inea.surcmcnt within Ihe dorsal seciinn ol the 
vertebral coliinin of individual goannas and dial 
(here are two disiiiicl si/.c classes of fossil ilmsal 
venehrae, h is i-easonahle lo assume lliai either two 
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Fif!. 2 (A C). 'IMc^alanUi sp. QM F236S6 cervical vcriohra. fA). Uaiernl. (B). Poslerlor. (C’l. t)i)rsal. Scale bar = 411 inm. 
(D-F). Vaiiimi.s sp. QM F7774 rUirsal vertebra. (Dl. Lateral. (L). Dorsal. (F). Posterior. Seale bar = 10 niiii. (O-J |. \ (imiiii\ 
sp. OM FOL^I catulal vertebr;i. (G). Lateral. (II). Anterior, (h. Dorsal. (Jl. Posterior. Scale hat = .SO niin. ( K-l ). Tiltqnti 
M iiiivulcs OM F23247 left dentarv’. (K). Liimiial. (L). Labial. Scale bar = 20 mm. 
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svnifMirii spi?cics nr i\vn iiuirplis aio 

iv|iivxi.'iMi.‘J in ilie rauiKi. The L'liutlal vciicbi ae show 
a MKuli wiilei range ol' mcasuroinont> whidi i% 
lypiefi iilTlits '-.eciiori niThc vcrici'rul eoluniii. Onee 
.igam however. Iwo si/e classes can he inferred 
imlicaiin>; ihat eitliet two syinpatrie .species or two 
si/e ntorphs arc presen. Only one of the eauJal 
verlehuie (QM hVI II ) has a eornpicte neoiul spii>e 

VIeriens i l'»4dt .suggesleil a relalionship Ixtwecn 
hotly lenj;ili ami mil length whith lledtl [I975i 
fitrihei extrapolaled. suggesling that the lone mils of 
some Viiranids may he u reason lot the dispatate 
iippearunce of caudal veiiehrae over those from other 
rcgtotis of the hotly itt the fossil record. ,'\n etpial 
ttnittlvr of dors;il attj cattdal vitratiid vetiebrue has 
Ix'Ctt recovered froiti Bl.iff Dttwns. Wilkitisoti 1 1*105 1 
has recently listed a tutmlxr ol Veilehral leaiitres lor 
dilleietil Iwn/n/rs species. Altltoitgli polettltally ttsei'ul, 
these diaraclers have been sclecieil from single 
isolitletl speeitnetis and therefore eitntioL t;tke into 
ttccouitt tnterspeeifie anti itilraspecirtc vtuiation in 
vaoiiiiil vertebral characicrs. It is in>t possible Iti 
Identify Ihe lossti vertebrae beyottd \arumts sp., partly 
tlite to the ctirreni lack of inlotmatioit and l>eeaitse the 
veitdtrac recovered were not arliculaletl aiitl w'eic 
pos.sihly frtmi seveml iiulivitln.ils, Tlic vertchiiie ttlso 
cititte liottt Iw'o ilillerent sites, even ilitmglt ihtisc sites 
are Ifotn eoniparahle deposilional sei|uences 
( Vhu'ktiess iinpiib.). I he si/e of the utttmtil cuitnot lx- 
esira|iolaieil frottt the vertebrae civeit the problems 
idettlilterl iihove as well as those tdcnlifted f>y lledtl 
(l'»75). 

Varaitids are roiiml over ti w iile raitge of hitlntiits 
mcluvlittg itc|uatte.. terivsirial tiiid arboreal attd Itotti 
tropieal Irvresls to arid ilcscfts (Cogger ^ llettiwole 
IhSli. They range over ;i wide are.i aiivl v'al nnisl 
lood tiettts inditding itivetlc'hraies. vertebrates aticl 
ciiirion (Ktng & Green iy7‘>. I9d.^ ;t.b; Losos & 
Gicetie 1*188: .latites (7 .;t/. I‘)*.'2l. 

I 'ossil varaitids aiv kitmvn Iroiii Ihe Qiiaierntirv ol 
(Jueeiislaiid (Ardici I *>78: Wallers l*>8fh flitpc 
l‘>8l; littrlon lyKI: Wilkinsoii l‘>*fA), New South 
Wales (Teilfoiil 1**07; Apliii c|tiineil in Mope IdSli 
.South .\usir:ilia (Hale & Tindale l*>.l(l; Mnlv.iney iv 
(il l'*f'-l: .Simili l*>7b. 1082; Smith l*>82; lltipe iV r//. 
107/: Williams 1080; Pledge l*/**0) and Western 
Ansiralia (Art her I077i. 

l aniily .Senicidae Gray. 1825 

.Siiblamilv LygO-snminue Miiilemaii. l‘/5‘’ 

rilii/iiii CiVay. 1825 
Tiliilihi M /h( V>/i7(-.s I While. 1700) 

(PIG 7 k Li 

Malaitil fuimtnul. AlinirsI etsmplcte Icii denlarv 
(Q\1 I 752471 LVS She. 



Clitinii i('rs 

I he closed Meckeliaii groitve and ilie pre.seiiee ami 
forin of several large liemispherie.il conical dieek 
leclli iiiiiipiely charaderisc Ihi,*- as bcloitgine lo Ihe 
genus /i/n/m/ (Shea it llitichnison l*>02i. 

/>i'Vr ripiiim 

flic speciiiieij is left deniary miiuis aiignlai 
process, a vertical broken edge runs jii.si po.sleriorly 
to the level ol the iiilernal facet lor the deitlary 
priveess of the eonmoid bone, bin (he enmpleic, 
posleriorly projeeling etift'iitrid process id Ihe 
dciit;iry is slill prescnl, .Sisteeii (eeili or alveoli are 
present, dicek teeth ineieasing in size posleiiorly 
with the largest being the II'", 17'" and 15'". alter 
wbidi Iasi ihivc are abitipily smaller, A buttress 
supporting Ihe imintlibiilar symphvsi.s rises abruptly 
below llie tlenlary us a low keel at ahoiil the level of 
the b"' looib. visible ;is a fold ninniiig posleriorly 
;iloiig the veiiirul face of the tlenlary to uhoiii the 
level of the tinleiioi -alveolar foiaincn. | he uiilerior 
enti ol lliis roramcn, lltal is. Ihe apes ol Ihe splenial 
notch, is at the level iif the 10'" IootIi. 

I he eniwns of the enlarged eheck teeth are 
markeilly wider ih.iii the looilv bases, wiili aluiosi 
lioii/oiiial llallfiietl j>ei ipliei'al treOliisal snrluees 
lising to .1 ecnlral point. Siriiie radiate over the 
oediisal siirfiicc from ihisveiitial point. 

A/ei/v/nv/ut'/nv 

lotilli irvvv length 22 mni; j;iw ileplh ;il level ol Itisl 
loolli ‘1.5 mm 

Ueinarks 

I'hc nin/iu) tleiUary was fotiiid lying on lop of Ihe 
ground at EVS Sue, in an area tinilislurhetl by 
quarrying. Ptissjls .im often esposed at the HlulT 
Downs site llmmgh |•.•lil 1 ;tnd oilier disiiirbance.s. The 
eiiloiir ol this panieiil.'if denlaiy Was difleieiil lrt>ili 
olhers ireovered from the site, raising doubt about its 
pniven.inec. \-ray miemantilyst's ot mineiul eonieni 
(Pigs I 4 1 were undenoken on the D/upiti jaw from 
IIV.S -Site, an eviaiu lilii/iiii. as well as on fossil bone 
Irugnienis of a luttle anti a py ihvin. both Irom P.VS Site. 

Ihe iv.Mills of iliese miemaiudyses shtivvctl ib.ii 
silica was a [>roiiiiiienl cniisiiiueiil of ihe licssil bones, 
whereas in Ihe e\lain IHiijiio. lilile silica 'teas 
present. Since llie calcium phosphate of Ihe hone is 
ofieii ehangetl by the atlthliou m snhsoiiiiitni ol tuber 
minerals, such as silica, iliiring lussilisaiion. ihese 
lesults indicate lhal ihe Tiliiiiia jtiw Irom PVS Site 
was fossilised aiitl probably coiuem|)oranetuis wilb 
Ihe olher mpliles stunpleil, 

rile BtufI Downs specimen is not disiinguishablc' 
from the living '/' ,u otti'fi/'ev and at leasi one other 
Pliocene 7i!ujii,i. repitnctl hv Pledge d*/f'2l lioiii 
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C'lirniiniilkii. (.iiti :ilsd he allociileil lo this species. 
l-.XiUhimitinii III' ihcsd specitneMs (pariial tlcntary 
maxilla anil IVunlal) hy MNIi sIiown iliian lu Iv 
indiMinjiiiisliablc IVoni lltnse of Ihf living .spc-L'ics. 
Ilmvi-vtr. anoiher nuiili largi-i sijeciiiK-n iviciahic In 
Wiiiuii. iL'ccmly iliNCovcivd honi Ihe Plioi-cne 
Clnndiilla Luval haiina (Hiikhlnsnu it Mackni'.ss 
iin|Hib. ). is markfilly ilifrorciil I'rom any living or 
L’xlini'i species ol llie ccniis. 

Titiciiiii \i'iikoUh‘\ ami ils sisiei species 7' g/girs 
I'jelineiiler. ISOl) (Slk-a lOPO) are the most iropieal 
and Inresl-ailiipteil inenibers ol this genus. Tilic/iut 
IS an adapiable species, I'miml in a wide 
vuricly or habiiat lypes and ils presenee di>es iioi 
biive strong palaeoeeologieal implicalioiis. 

I 'iiomiti Gray, 1 

L.'^fnini hni-nwii Kingliorn. I')3S 
(riG.dA) 

Mitlcnnl cMiinuiid: A pariial nglil iilaMlIaiy 
liagnieni U,)M P236.‘i4) EVS Site. 

( 'liiiriirh'r\ 

The maxillaiy is ideiiiifieil as a spiiiv-lailed skiiik 
(A. c iiiiiiiiiqiniwi iGray. IN32) group (.wv/.Mr Horton 
1072)1 on the basis of ils looih morphology having 
eoinpiesscd crowns wilh oceliisal blades oiienicd 
^mh dial ihe teeth in die jaws rorni .a serrated eimiiig 
edge. 

/Je.u rifititiii 

I he .specimen is die po.stcriur. snborbilal portion of 
the I ighi maxillary looih row. The V shaped noieti I'oi 
lliO jugal is alinosi complete as is die dorsal edge 
(orhiial run). Poslerioi nine leeth or looili loci are 
proseivccl. The eowns of more iiiLael teeth are 
l.ihioliiiguallv compressed, with angular oeelusal 
vailliiig edges, (^ivwiis are also soinewliai I'laieil in 
lingual view, protliieiiig an overall "nee-of-.spadcs 
shape. I Ins looih sliape is limiied in members. of die 
A'g(77/f(( niriniiiMiKiini spiecies group (Horion 1072) 
whieli eonpirises A. iiinnin^hcinii, A. ik’ivewa 
(■(liinibei. IS75), A. hii.siiuri and A .sinki'sii (Ciruv. 
IS45). 

The four living members of diis species group differ 
in die ilciails of iheir deiililioii Agirn/o i /nm/ng/w/n/ 
and A. (/t/Vdiu have .squared -off, soiiievshal ehisel- 
shaped crowns. Agernhr v/oAe.w7 and A. show 

die greatest siiiiilarily to each other and to QM 
E2.fb54. all three having leclli with lingiio-lahially 
flalicned crowns which rise lo a medial poiiii. .SAM.\ 
speeinieiis of 7. vn.de, w7 differ slightly fruin Iliose ol 
A. lniMiitn in being rather more Hared in lingual view. 
Ihis expansion licing irue even of die mosi posierior 
leeili. In A. )u>snwri and QM F2.'6.‘'4 die last few leeili 
are narrower and moie acutely pointed ilian tlio.se of A 



The fossil is not ilisiinguishable from A 
liiisniL’ii and is Iherel'ore allocated to dial species. 

l.eiigih of specimen. (i.O mm; dc)ilh al level ol 
jugal suiurc. 2. 1 mm; height of largesi looili, 1.7 mm 

Remarks 

Stiiiiy-tailed skinks aie all crevice dweller.s, 
lypieally in rock oiiierops bul somelimes also in logs 
and slumps. The heller studied spe.eie.s {!.. 
ikiiiiiiiiiluitiii and /.. slokiwii) are almost entirely 
herbivorous in the wiki (Brown 1091 ). 

huhmiinns l-il/'ingcr, IK43 
htihoilprii!' (/tliiVU eoniplex 
(r-IG. I ) 

Malcriiil A right deiiiary (QM r-01^7) 

Main Site. A iiontnl (OM E2.'lbS7) Vl.ini Site ;iiid 
several other rragmeiits (f)M T2,ki?bi AB Sik' are 
possibly al.so referable lo lliis la.xon. 

Clitinit.'ii'ik 

F.iil(i>»i')rii\' comprises the larger, more gciienilised 
members ol iUc Splicihiniori'lw.s finnip (f uecr iu7b) 
III Ausiraha. lis denniiion is currently based mainly 
on .scalulion and repnidiiclive cliaiaelcrs bin initial 
Work ( HukhiiiMiii 1002) shows that by using looili 
crown morphology as well iis jaw rohiisiness al 
least Iwo inorpliologieal groui's an- recognisable 
osleologically. the more gracile water sknik,-., 
A (/mn/) I i)iinieiil & Bibron. IS.l0)aiid its relatives, 
and die more rohusi tropical lorcsi s|X'cics such ;*s 
h. wmr<n7 (Roiileiigcr, ISb7). 

nrsrripliiiii 

The deiilary is nearly complete, with a tooth nwx 
licaring 24 leclh or tooth loci The denial miIclis is 
demureaied lingnally by .1 pronounced panipcl W'liicli 
diminishes and disappears at about the level of the 
22'“' looih. Meckel s groove is Xvidcly o|vn along ihc 
venirolingual 1'ac‘e of the denuiry. The inleiii;il .scpiuni 
of die deniaiy is poorly developed and does noi show 
much posierior extension. Seven menial foramina are 
present, die last ai about die level of die l‘J"' umili 
The icclli crowns arc nol Hared or thickened. Ihe 
lingual face of c;ich tooth erowii is vertical. Wilh an 
inward-)irojeeling buMress olfsel lo the rear The 
jiiiiclion of die lingual face of the modi crmvn wilh 
the occlusal surface is demareateil by a groove winch 
separates two closely a|ipiised low ridged edges. 

Length of looih roxv. 12 mm; depth ol' di-niary ai 
level of Ihc 20"' looih, 2.0 nun. 
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Fig. .L (A), Egci iiia hosmcri QM F23654 right ma.xillary fragment. Seale bar = 2 mm. (B). Sciiicidiae indent. QM F23659. 
Seale bar = I mm. (C-D). EiiUimi^nis c/iioyii eomple.\ QM F9137 right dentary. (C). Lingual. (D). Labial. Scale bar = 20 
mm. (E-F). E. i/iioyii complex. QM F23657 frontal. (E). Ventral. (F). Dorsal. Scale bar = 20 mm. 
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C 0000 KeV 10.230 

Fig. 4. ,K-rii)' iiiicroan.ilysis of bone. (A). Recent Titu/iui .«■/> 
untie sliell. (1)1. Fossil python vertebra. 




B 0.000 KeV 10.230 




□ 0.000 KeV 10.230 

ttiilcs dciitaiy. (U). Fossil T. sihicoutex dentary. (C). I'ossll 



Reintirks 

Tlii.s specimen is very .similar to living water skinks 
ami is dearly disiinel rmm the more robust rainforest 
EiiUiwfiriis spp. such as £. mnrvayi in that it lacks 
their deep jttws and somewhat large, tiurophagoits 
cheek teeth. However, the lassil appears to dilFer 
from H. iiuoyih the living species in the area lodtiy. 
Specimens of E. (fiicyii of coinpandde jaw si/e have 
a longer, narrower deniary bearing up to 30 teeth. 
Thus, if this specimen were E. i/iiinii, it would have 
to he regarded as having an anomalously low tooth 
count. The proportions and the number of teeth 
accord hetler with E. ryinpamwi (Ltnnberg At 
Andersson. 1913) and E. Iwohrok'i (Wells & 
Wellitigton, 1984). both re.stricted loilay to .south- 
eastern Australia. 

Water skinks arc largely eonlincd to pennanent 
Witter with this habit enabling them to itihabit a wide 
range ttf habitats. 1'hcy tire ilinrnal and carnivomus. 
fectling on invertebrate aiul small vertebrate prey 
(DanidN 1 987: Brown 1 99 1). 



Scincidae indent. 

(PIG.3B) 

Mafcriul exmiiiwil: Three IVtigments (QM F23658) 
EVS Site: one small fragment (QM F’23(i59) AB Site 
and an Isolated vertebra (QM E23b(SO) Main .Site, 

Rcniarks 

f-bur fragments of lizard dentary and a vertebra are 
not surndent to be assigticd. The three pieces from 
the larger skiuk compare well with members of 
Eukimpius and are tentatively assigned cf. 
Eulampnis.'WK other reinaining fragtnenl represents 
another type of skink htit not cnottgh remains for any 
generic assigtiment. The verlebni is idenlilied as a 
seincid on the basis of chiiraciers ottllinetl b\' Sniilh 
(197(1). 

Fossil .skinks are known from Ihe (j»iiatei nary ol 
Queensland (Trezise 1970: Barlholomai 1977; 
Archer & Brayshaw 1978; Molitiir 1978). New Soulh 
Wales (Kreffi 1867. 1870, 1871; Lampert 1971: 
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T'lioriiL' 0(7.'^; Ryck’i' 1974; DiKlsnn 

III. 199.1; ILilinc I99.S), Tasmania tfUmdlcr I974i, 
SoiKli Australia ( Stilling ISS9; / lalu t'kTiiulak' 19.10; 
TuHlale |9.M; Mulvaiify I99t); Mulvaiu'V i‘i ill. 
1994; Smilh, 1970. I9.S2; llofv ci nl. 1977; .Smilh, 
|9H2; I'lalgu |99|1. 1992:) and Wask'ni Australia 
(Cook |9fi0, 1901; Balme (V i//, I97S), 

Disinssion 

llu; paucity ol iiil'ormaliim ahoiii li/aiils in llic 
Pliocene' makes the UlutI Downs material 
parlicularly nolewoilhy. The I'auna. in so lai as it can 
he idetUilied. is composed of species or species 
groups dial occur in the modern Charters Towers 
aix’u. die only obvious exeepiion being Ihe cMiiicl 
.Mi’i><iltiiiiii In Ihis ivspect, Ihe li/ar<l rauna ol the 
Hhill Downs Local I'auna is similar to the older 
Rivcrsleigh ileposits 1 1 (tiiehinson unpub.i in ih.at it 
represents an early esiahlishment of modern forms in 
Ihe area, eoiiiiasling with Ihe coiueiiiporancoiis 
mammal fauna W'hich includes many e.Minci la\a. 

Slow rales of faunal lumover, w hen conipurcnl wuh 
mammals, seem lo he ihe rule in Tcvliary .ind 
(Juaiernary si|uaniaies. Thi.s has been addivssed ntosi 
recently by (he detailed study of the Rancho La Brea 
snakes by i.a Duke (|9'.)|), ||is explanation of Uiw 
rales ol exiinclion, evolution and faunal lumover in 
reptiles tconipaicil with mammals and birds) ceniies 
on isvo coiicomiiani.s lu' reptile ei'iothcruiy; • low 
energy roi.|uiremenls and small si/.c enabling siirvoal 



of reptile populations in refugia too small for the 
rapidly metabolising anil generally larger endoihcriiis 
(witness the recent .situation in Ausiralia regarding 
mammal versus re[ilile exiinelioiis). I bus. during 
periods of enviroiunenial cluinge, many cndollieriii 
pof>ulaIioiis and species can be driven to c.Miiielioil by 
liabilul reduclion. while the synlopie reptiles and 
amphibians merely suffer rang'e coniractioii or 
fragmental ion. Restoration offornici cbmalic regimes 
pennils re-eslablishmeni by the foinier reptile 
popnialioiis but may rci|iiire evoluliunurv change or 
migradoii befoiv a new mammal fauna emerge, s. 
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